 (Br Heart J 1995;73:544-547) 
intermittently. These changes were not directly related to the onset of the ventricular arrhythmias ( figure 1 (bottom) mg/kg/day). In case 5 low doses of amiodarone (2-5 mg/kg/day) were tried temporarily as syncope was not completely suppressed by atenolol 2-5 mg/kg/day. Although QTc interval was not prolonged (0 55 to 0 49 s) and the child became more active with amiodarone, amiodarone was discontinued for fear of proarrhythmia and atenolol was increased to 3 mg/kg/day. In case 4 a ,B blocker and a low dose of amiodarone (3 mg/kg/day) were given because ventricular tachycardia was partially controlled by propranolol. Treatment with ,6 blocker, amiodarone, or Ic drugs (flecainide, propafenone) was ineffective and associated with proarrhythmias (syncope, torsades de pointes, faster ventricular rate) in one child with incessant ventricular arrhythmias (case 2).
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He was followed up while not taking any drugs for seven years. Although there was mild cardiomegaly on chest radiography, he was symptom free and as active as his peers.
Discussion
When syncope is atypical-for example, when it is related to exercise or stress, is recurrent, has a sudden onset without premonitory symptoms, occurs while the patient is recumbent, and is of long duration-it is unlikely to be simple fainting.2 A history of exercise related syncope suggests cardiac causes,2 and sudden death in a high risk subgroup is commonly provoked by exercise.' When the syncope has an abrupt onset it may be caused by dysrhythmia.' Among children with exercise related syncope, the most common cause is ventricular tachycardia. Endogenous catecholamines could induce ventricular tachycardia during exercise or anxiety in a child with an apparently normal heart.4 Although the long QT syndrome is well known clinically for causing exercise related or stress related ventricular tachycardia and syncope, some patients have a normal QT interval and develop severe ventricular tachycardia on exercise or with stress without having abnormal hearts.56 Unlike those with the idiopathic long QT syndrome, this group of patients has consistently normal TU complexes.5 When heart rate increases during exercise induced premature ventricular contractions become polymorphic ventricular tachycardia, which is sometimes bidirectional. If exercise persists such tachycardia may proceed to ventricular fibrillation, which is rarely typical of torsades de pointes. ,B Blockers are effective in this type of ventricular tachycardia. [5] [6] [7] Ventricular tachycardia typical of the long QT syndrome is torsades de pointes. It is important to identify the cause because of the association with sudden death in this syndrome. Usually the long QT syndrome can be recognised by clinical features and in surface electrocardiograms.8 However, the QT interval and TU complex may be normal at rest and become abnormal before the onset of ventricular arrhythmia.9 Three of our cases (cases 1, 3, and 4) might be an intermediate form between catecholamine sensitive ventricular tachycardia and the long QT syndrome.'101 Polymorphic ventricular tachycardia with a bidirectional pattern, rather than torsades de pointes, was induced with exercise or isoprenaline infusion; the QTU complex was abnormal at rest or with stress. Sinus node dysfunction also occurred in case 3. In case 5, T alternans supported the idiopathic long QT syndrome, even though ventricular tachycardia was not recorded as a cause of syncope. In case 2 abnormal TU complexes were recorded intermittently. Since the onset of ventricular arrhythmias was not preceded by the abnormal TU complexes, case 2 may be another type of polymorphic ventricular tachycardia," rather than a variant of the long QT syndrome. This case is different from the others in several aspects: many antiarrhythmic drugs, including f blockers, were ineffective and caused proarrhythmias; apart from the first few episodes, the patient was free of symptoms without being treated; he was as active as his peers; and the mild cardiomegaly in chest radiographs suggested that the ventricular arrhythmias had affected his cardiac function during follow up. Because he did not undergo the invasive study we cannot say for sure that his heart was normal. Abnormal TU complexes suggested, however, that the repolarisation disturbance was a possible mechanism of ventricular arrhythmia in this case, whatever the underlying cause. conform broadly with the classification "long QT syndrome". The use of amiodarone in the adrenergic long QT syndrome is controversial. Further prolongation of QT interval by amiodarone in the syndrome is generally regarded as harmful, and this drug is to be avoided. Amiodarone is known to cause torsades de pointes."3 However, amiodarone may reduce the variability in the refractory period in the ventricular myocardium and maintain an antiarrhythmic effect despite prolonging the QT interval.'4 There is a report of the successful use of amiodarone in the long QT syndrome. '5 In cases 4 and 5 of our study QTc interval did not increase (0O51 s to 049 s and 0 55 s to 049 s) when amiodarone was given with a fi blocker, and the children became more active without developing symptoms. These experiences suggest that amiodarone could be used if it does not prolong the QT interval much and that cautious use of amiodarone is another option in cases intractable to fJ blockers.
In conclusion, although recurrent exercise related syncope is rare in children, it is important to define the cause clearly to prevent death. We found that ventricular tachycardia related to repolarisation abnormality was an important cause. fi Blockers are effective in preventing recurrent episodes.
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